A new species of the Andean-Patagonian Liolaemus elongatus clade is described. Liolaemus crandalli sp. nov. differs from other members of its clade by a combination of coloration characters, scale counts and genetic traits. Liolaemus crandalli sp. nov. is known only from an isolated volcanic mountain in northwestern Patagonia above 1500 m.a.s.l. unconnected with other habitat suitable for species of the Liolaemus elongatus clade.
Introduction
Knowledge of the lizard fauna from northwestern Patagonia has increased rapidly in the last 15 years. The region between the Atuel and Agrio river basins is geographically very complex, with high mountains, deep valleys, and isolated plateaus that probably fostered a high number of speciation processes that created a remarkable lizard diversity that led us to consider the region as a ¨hotspot¨ for lizards (e.g. Avila et al. 2011 Avila et al. , 2012 Avila et al. , 2013 Martinez et al. 2011) . High diversity is mainly found in Liolaemids of the sister genera Phymaturus and Liolaemus, which have very high species numbers and the majority of them have very restricted geographic distributions. In northwestern Patagonia, Liolaemus is by far the most important lizard genus in terms of species numbers and genetic diversity. Among the several species groups of this genus, the Liolaemus elongatus clade is widely distributed in rocky habitats, and several new species have been discovered and described in the last 10 years (Abdala et al. 2010 , Avila et al. 2010 , 2012 .
The Liolaemus elongatus clade comprises species almost exclusively confined to Andean, Subandean and Patagonian Steppe rocky environments along the eastern slope of the Andes, south of the Mendoza River basin and related rocky rangelands, and extends to the volcanic hills and tablelands of central Patagonia in Chubut Province in the south Minoli et al. 2013) . Some species related to this clade are found in Chile in high elevation Andean habitats between 33° and 41° south latitude, but their relationships with Argentinean species are still a matter of study (e.g. Torres-Perez et al. 2009; Esquerre et al. 2013) . Members of the Liolaemus elongatus clade are medium to large sized Liolaemus lizards (107.7 mm snout-vent length in L. antumalguen [Avila et al., 2010] , but less than 100 mm in all other species), long-tailed, with reduced sexual dichromatism, viviparous, insectivorous, and almost exclusively saxicolous; they are usually found in rocky outcrops, cliffs or stony hills environments between 500-3500 m of elevation. Species composition of the elongatus clade has changed during the last thirty years, but based on available data Esquerre et al. 2013; Feltrin 2013, PhD thesis) and ongoing systematic studies (Medina 2015 , PhD thesis), we consider that this clade includes: L. elongatus Koslowsky, 1896, L. antumalguen Avila et al., 2010 , L. chillanensis Torres-Perez et al., 2009 , Liolaemus smaug, L. choique and L. shitan Abdala et al., 2010, and L. burmeisteri Avila et al., 2012 . The recently described L. carlosgarini (Esquerre et al. 2013 ) is probably part of this clade, but we did not include this species in the present study. The three species described by Abdala et al. (2010) were previously considered populations of Liolaemus elongatus (Morando et al. 2003; 2004) , and populations of L. shitan that show marked melanismare genetically intermixed with individuals of L. elongatus, Medina 2015, PhD thesis. Melanism is a common characteristic in some members of this clade and it seems to appear randomly in some populations, but until more extensive studies are carried out, we considered here L. shitan as a valid species. We previously considered L. thermarum Videla & Cei 1996 as part of this clade, but based on arguments discussed in Avila et al. (2012) , here we did not include it as part of the Liolaemus elongatus clade. Liolaemus tregenzai Pincheira Donoso & Scolaro 2007 was included by Lobo et al. (2010) in the L. elongatus clade, but based on several molecular markers there is no find evidence for its inclusion in this clade (Medina 2015, PhD thesis) . New surveys in poorly known areas, coupled with the application of molecular techniques, revealed that several additional species of Liolaemus remain undescribed (Avila et al. 2006; Morando et al. 2003 Morando et al. , 2004 Morando et al. , 2007 Medina 2015, PhD thesis) . A study carried out in an isolated mountain range where the Auca Mahuida volcano is the most important peak, allowed us to obtain samples of several new endemic species that we have recently described Martinez et al. 2011 ); here we describe a new species of Liolaemus of the elongatus clade discovered in this mountain range.
Material and methods
Specimens were collected by hand or noose, and later sacrificed in the laboratory by a pericardiac injection of sodium tiopenthotal Pentovet®, fixed in 10-20% formalin, and later transferred to 70% ethanol. Tissue samples were extracted from liver/muscle and stored in 96% ethanol in a freezer. Measurements were taken with a digital caliper to the nearest 0.1 mm, and some character states were scored with the aid of a binocular stereomicroscope. Scale terminology follows Smith (1946) and Avila et al. (2012) . Where numbers of paired scales are provided they are given as left-right, and terminology of lateral neck folds follows Frost (1992) . Descriptions of color in life are based on direct observations and color photographs of recently captured animals. We examined samples of related species of the elongatus clade (Table 1 ) from the herpetological collections of Bean Life Science Museum, Brigham Young University (BYU); Museo de La Plata, Universidad Nacional de La Plata (MLP.S/R); Museum of Vertebrate Zoology, University of California-Berkeley (MVZ); Museo Argentino de Ciencias Naturales Bernardino Rivadavia, Buenos Aires (MACN), and the herpetological collection LJAMM-CNP (http:// www.cenpat.edu.ar/colecciones03.html) of Centro Nacional Patagónico, Puerto Madryn, Argentina (CENPAT-CONICET). A list of examined material for morphology is included in Avila et al. (2012) . Additionally, morphological data were taken from original descriptions of species of the group (Koslowsky 1896 , Abdala et al. 2010 , Avila et al. 2010 , 2012 , Müller and Hellmich 1932 .
Gene sampling. We collected sequence data for 34 individuals, including two mitochondrial gene regions, cytochrome b (796 bp, n=33, Kocher et al. 1989) and 12S (867 bp, n=15, Wiens et al. 2010) , and four nuclear genes: a) two protein-coding loci [NPCL] : EXPH5 (863 bp, n=20), KIF24 (478 bp, n=25) (Portik et al. 2011) ; and b) two non-coding anonymous loci [ANL]: LPB4G (675 bp, n=33, Olave et al. 2011 ), LDA1B (517 bp, n=24, Camargo et al. 2012 . We included nine species from the elongatus clade as our ingroup, three species as a sister group, and one as the outgroup (Appendix 1). Sequences are deposited in Gen Bank under accession numbers KP121211-KP121337. Laboratory methods. Genomic DNA was extracted using the Qiagen® DNeasy® 96 Tissue Kit for animal tissues following the protocol provided by the manufacturer. Protocols for PCR and sequencing procedures follow Morando et al. (2003) for 12S and cyt-b. PCRs for all nuclear loci were performed with the temperature profile of Noonan & Yoder (2009) . All sequences (ANL, NPCL and mitochondrial) were edited using the program Sequencher v4.8. (™Gene Codes Corporation Inc., 2007) and checked by eye to maximize blocks of sequence identity. Alignment was straightforward and although there was no need for alignment software we checked the alignment with MAFFT (Katoh et al. 2002) ; missing data in all cases were coded as ?. For all nuclear genes, recombination was tested using RDP: Recombination Detection Program v3.44 (Heath et al. 2006 , Martin & Rybicki 2000 .
Phylogenetic analyses. For each individual gene we selected the best-fitting model using JModelTest v0.1.1 (Guindon & Gascuel 2003 , Posada 2008 ) using the corrected Akaike information criterion. We used Bayesian Inference (BI) to estimate nodal support for each separate gene. We also ran analyses for a concatenated matrix with the six genes; for which we implemented BI and ML approaches. All BI analyses were conducted using MrBayes v3.2 (Ronquist & Huelsenbeck 2003) , and parameters for all the runs were: Prset tatefreqpr=dirichlet(1,1,1,1); mcmc ngen=50000000 printfreq=1000 samplefreq=1000 nruns=2 nchains=4 savebrlens=yes. Equilibrium samples (after 25% of burn-in) were used to generate a 50% majority-rule consensus tree; posterior probabilities (Pp) were considered significant when ≥ 0.95 (Huelsenbeck & Ronquist, 2001) .
Results
Comparisons between morphological trait values showed that the proposed new species can be easily differentiated from other species of the Liolaemus elongatus clade by a combination of coloration and scale count characters (Table 1 ). The new species showed diagnostic chromatic patterns and a general body color not found in other species of the Liolaemus elongatus clade, as well as different scale counts detailed in the Diagnosis section. Results of the multi-locus Bayesian and ML concatenated analyses, which were based on a matrix including two mitochondrial and four nuclear genes (4230 bp), are depicted in Figure 1 antumalguen (pp = 0.98). Phylogenetic relationships for all species of these clades, including several lines of evidence, are under study by our research group and a detailed analysis will be published elsewhere. Table 2 presents uncorrected genetic distances between the different species of the L. elongatus clade for the combined mitochondrial genes cyt-b and 12S. Cytochrome-b uncorrected pairwise comparisons of morphologically described Liolaemus sister species representative of most of its main clades, estimated an average of 3% sequence divergence (Martinez 2012, PhD thesis; Breitman et al. 2012) . Within the L. elongatus clade, the lowest genetic distance between L. crandalli and the rest of the species is 4.64% with L. carlosgarini; also almost all other pairwise comparisons are above this 3% threshold. With two nuclear genes (EXPH5, KIF24) L. crandalli had exclusive haplotypes, but closely related to those of L. smaug. With one of the anonymous nuclear markers (LDAB1D) the L. crandalli haplotype was shared with one L. smaug individual, while the other haplotypes of L. smaug were recovered on the other extreme of the network (results not shown). With the second anonymous nuclear marker (LPB4G) the L. crandalli haplotype was shared with L. aff. chillanensis, L. antumalguen, L. burmeisteri, and L. elongatus. Thus, two nuclear genes showed that L. crandalli is differentiated from the other closely related species, while the other two nuclear genes reflects it closest relationship with L. smaug and in general with other species of the L. elongatus complex. Species composition of the L. elongatus clade has changed during the last thirty years (see Avila et al. 2012) , but based on evidence presented here, we consider that the species of the Liolaemus elongatus clade distributed in the eastern slope of the Andes now include: L. elongatus, L. antumalguen, L. burmeisteri, Liolaemus smaug, L. choique and L. shitan, and the new species described here. smaug and 120.6±5.9 in L. shitan. General body coloration in L. crandalli sp. nov. is patternless, at full sun, with an ochre-dark green dorsum with scales borders slightly edged in yellow; dorsal coloration usually extending to the tail; dorsal head scales are almost all covered by black, surrounded by red-brown edges. In head and lateral body areas, coloration becomes more dark brown, ventral areas usually gray with scales in the cloacal apron, inferior femoral areas and lower belly yellow. This coloration is usually found in males and females of L. crandalli and this combination is not found in others members of the species group. Liolaemus crandalli has no evident sexual dichromatism as is observed in L. smaug, and as weakly present in L. shitan.
Description of holotype. Adult male. SVL 89.4 mm, total length 244.4 mm; tail complete (155 mm length). Axilla-groin distance 37.0 mm. Head 20.6 mm long (from anterior border of auditory meatus to tip of snout), 15.9 mm wide (at anterior border of auditory meatus), 9.7 mm high. Arm length 25.3 mm. Tibia length 18.1 mm. Foot length 25.1 mm (ankle to tip of claw on fourth toe). Dorsal head scales irregular, smooth and protruding. Scale organs more abundant in the anterior head region than in the parietal and temporal region, which have become scarce. Sixteen scales between rostral and occiput (at level of anterior border of auditory meatus). Rostral scale wider (3.5 mm) than high (1.7 mm). Two postrostrals. Four internasals of similar height but the two middle scales twice as wide. Six frontonasals, the two outer scales on each side higher than wide and smaller that the two central scales, these last almost square and larger than the most external. Five prefrontals, irregular. Frontal scale divided longitudinally, forming two scale rows between circumorbitals. Five scales between frontal and rostral. Interparietal pentagonal, similar size to parietals. Interparietal surrounded by nine scales, with a central, small, and obscure ''parietal eye'' in center of scale. Supraorbital semicircles complete. Five enlarged supraoculars.
Four scales between frontal and supercilliaries. Six supercilliaries, irregular flattened and elongated. Nineteen temporals on each side, most of them smooth with one scale organ. Canthal scales separated from nasal by one scale. Loreal region concave. Six scales surrounding nasals on each side. Nasal not in contact with rostral. Orbit with 13 upper and 12 lower ciliaries. Orbit diameter 1.9 x 3.8 mm (measured between upper and lower ciliaries). Subocular scale elongate. Preocular unfragmented. Eight lorilabials, four in contact with subocular. Seven supralabials on the left side and six on right side. Fourth supralabial curved upward posteriorly but fourth not in contact with subocular. Infralabials four, first scale twice as high as posterior infralabials. Postrostrals, internasals, frontonasals, prefrontals, loreal, lorilabials, supra-and infralabials with conspicuous scale organs.
Four outwardly projecting scales along anterior border of auditory meatus. Auditory meatus about twice as high (3.7 mm) than wide (2.4 mm). Lateral scales of neck granular with skin below appearing slightly inflated. Antehumeral, longitudinal, oblique, and postauricular neck folds distinct, gular incomplete, rictal not present.
Twenty-eight scales between auditory meatus and antehumeral fold (counted along longitudinal fold). Scales of dorsal neck region similar to dorsals.
Mental wider (3.7 mm) than long (2.1 mm), followed posteriorly by two rows of chinshields with three scales on the left side and four on right side. Rows of chinshields not in contact with mental. Throat scales between chinshields slightly imbricate, strongly imbricate toward auditory meatus. Fourty-four gulars between auditory meatus.
Eighty-two dorsal scales between occiput and anterior surface of thighs. Thirty-nine longitudinal keeled scales rows. Scales increase in size and become less keeled through flanks. Flank scales with one scale organ at the tip. Scales small and granular around limb insertions. Eighty-six scales around midbody. Ventral scales of similar size to dorsals, but smooth and round, 139 between mental and cloacal aperture. Precloacal scales slightly larger than ventrals. Three precloacal pores.
Tail quadrangular in cross section near cloacal area, becoming oval to round in the rest. Caudal scales in discernible annuli. Dorsal and upper lateral caudals scales keeled, imbricate and mucronate. Lower lateral scales moderately keeled, some mucronate, and ventral scales slightly keeled, not mucronate. Suprabrachials, imbricate, slightly keeled; prebrachials rhombic, imbricate, smooth, grading into smaller subimbricate with a central strip granular infrabrachials. Supra-antebrachials imbricate, very weakly keeled; postantebrachials imbricate, moderately; pre-antebrachials imbricate, smooth; and infra-antebrachials imbricate, changing from smooth in the posterior region to moderately keeled at the anterior region. Suprametacarpals imbricate, smooth; inframetacarpals imbricate, keeled, not mucronate. Supradigitals of manus smooth, wider than long; subdigitals with three keels, each terminating in a short blunt mucron, numbering: I: 11, II: 16; III: 23; IV: 25; V: 14. Claws robust, moderately curved, opaque brown. Suprafemorals imbricate, moderately keeled; prefemorals and infrafemorals imbricate, smooth. Postfemorals small, granular. Supra-and pretibials imbricate, moderately bluntly keeled; infratibials imbricate, smooth. Supratarsals imbricate moderately keeled and smooth toward the posterior region; infratarsals imbricate, 1-keeled, mucronate on the anterior region and smooth toward the posterior region. Supradigitals of foot smooth, rhombic; subdigital scales keeled, changing from 4-keeled in the posterior region of digit to 3-keeled in the tip, numbering: I: 12; II: 18; III: 25; IV: 30; V: 20. Claws robust, moderately curved, opaque brown.
Color of holotype in life. Dorsal and lateral head scales dark brown, with black smudges on parietals, interparietal, supraoculars, frontals, prefrontals and occipital scales in most of its surface giving the appearance of homogeneous black. Temporal clear with two to three rows of dark scales between these and the eye. Thin line of black on subocular upper border. Infralabials whitish, a few dark brown.
Dorsal pattern between nuchal and cloacal region dark brown without pattern well marked, with a diffused vertebral band formed up of thirteen series of black scales with clear anterior border. Dorso lateral region speckled with few white spots formed by one scale. Body lateral region dark brown, with central region between axilla and groin black, formed by dark scales. Tail light brown, weakly ringed with dark brown. Upper limb surfaces light brown with reticulated of dark brown. Ventral scales of throat, neck, chest, belly and forelimbs light gray with a black reticulated, most notably in the throat and belly. Femoral and lower belly region, yellow. Ventral scales of cloacal and postcloacal region light gray with a dark reticulated not well defined. Ventral region of tail light gray.
Color of holotype in preservative. After three years in preservative, the dorsal coloration of the head, dorsum, body flanks and tail darken and have become less noticeable. Ventral scales of throat, neck, chest, belly and forelimbs light gray, and the distinctive yellow ventral coloration of the femoral region and belly turned light gray.
Variation.-Adults range from 68.9-93.4 mm SVL. As in other members of this clade, no obvious body size dimorphism was observed (except tail expansion in males and smaller head width in females). In ten males (Table  3) Coloration in life is very variable, and depends in part on whether lizards are in full sun or shade, time of day (e.g. early morning or midday), and behavior (Fig. 4) . At full sun, usually have a very dark coloration, almost completely black (but usually a shiny black), with a dark green or green "moss shine", with dorsal scales edged with yellow/light brown, sometimes with white spots randomly distributed along paravertebral bands. In full sun conditions, usually near midday, head scales are darker than body scales, giving an appearance of a black head, but usually only the dorsal head scales are completely black, coloration that occupies almost all the surface of the head scales with clear coloration only in the scales edges. Some individuals show a slightly reticulated pattern formed by anastomosed groupings of ochre and dark green scales. When individuals are not at full sun, they usually show a dorsal body pattern of a paravertebral band flanked by two clear dorsolateral bands, and darker lateral bands, but in some individuals this pattern is not shown, having the appearance of a uniform plain pattern of dark brown-green scales. Usually the paravertebral band is very evident or not, because scales in this area varies from entirely black to have only a small portion of its surface with melanism (usually the keel). This gives a very variable appearance to the vertebral band. Dorsolateral bands are usually more homogenous but their coloration varies from dark gray, light to dark brown or dark green but in some individuals black or white spots can be randomly distributed between occiput and rump or first portion of the tail. White coloration is usually in the distal edges of each scale; meanwhile the black coloration is limited to the insertion area of each scale. In medium-size specimens, white spots can merge and form irregular transverse bands. Lateral bands can be very good defined or not, usually lateral scales became darker than dorsolateral scales and a very dark band is marked between axilla and groin but in other individuals the coloration of the dorsolateral bands continues to reach the ventral scales. Some individuals exhibit brown scales very conspicuous in the areas pre, supra and postscapular and in the area around the insertion of the hindlimb.
Usually dorsal scales are completely black in the majority of the individuals but in some, dark coloration extends to the sides, almost reaching supralabial or gular scales. Clear coloration (almost white) is evident in supralabial and infralabial scales of some individuals but in general surface of the throat, chest, limbs, belly and tail varies from light to dark gray, with a conspicuous yellow coloration observed in lower belly, infrafemoral and usually cloacal apron of all individuals. Tail is usually ringed, with two dark gray scale rings separated by a white scales ring in almost all the tail length. Etymology. The specific name is to honor our colleague Keith A. Crandall, an evolutionary biologist from George Washington University, Washington, D.C. As former professor at Brigham Young University, Provo, Utah, USA, he strongly supported MM and LJA in our studies of Patagonian herpetofauna with Dr. J.W. Sites Jr.
Geographic distribution. Liolaemus crandalli sp. nov. is only known from the Patagonian Steppe vegetation environments found between 1300-2100 m elevation in the Auca Mahuida Volcanic Field, Añelo and Pehuenches Departments, in Neuquén Province (Fig. 5) . The main physiographic feature in the Auca Mahuida Volcanic Field is the volcano of the same name that occupies the majority of the volcanic field, and harbors all the Patagonian Steppe environments. This environment is isolated from other similar Patagonian Steppe environments, and surrounded by dunes fields or sandy/rocky flatlands with extremely arid characteristics and vegetation typical of the Monte phytogeographic region. Liolaemus crandalli sp. nov. is not in contact with the geographic distributions of other members of the elongatus clade; the geographically closest related species are found in the Tromen volcanic field, 100 km west of Auca Mahuida and probably in the Chachahuen mountains, a small formation 70 km north. Both regions are separated from Auca Mahuida by sandy lowlands, riverbeds or smaller volcanic chains where no members of the Liolaemus elongatus clade have ever been found in several years of field surveys. The Chachahuen Mountains are separated from the Auca Mahuida Volcanic Field by the Colorado River valley, and the most closely-related species found in those environments were specimens of Liolaemus austromendocinus Cei, 1974 , a typical species of Monte rocky environments in Mendoza and Neuquén provinces. In some parts of the Auca Mahuida volcano between 1200-1300 m, Liolaemus austromendocinus is found in syntopy with L. crandalli sp. nov. sharing the same rocks. Natural history. Liolaemus crandalli sp. nov. is found in rocky environments between 1300-2100 m (Fig. 6) , with vegetation characteristic of the Payunia District, Patagonica Province, Andino Patagonico Domain (Roig 1998) , and dominated by shrubs such as Senna annorttiana, S. kurtzi, Mulinum spinosum, and several species of grass (Poa ligularis and Stipa spp). Lizards were found by active search along transects established along the main roads, trails or open field on the slopes of the Auca Mahuida volcano. They were most frequently found basking in exposed rocky areas, small canyons, small volcanic craters, rocky cliffs or outcrops, and when observers approached, they dropped off the perch gently, either remained near the perch or run to hid under rocks, crevices or bushes. They were often collected by flipping rocks where they usually hid immediately after a short chase. They have also been seen climbing the low vegetation but never burying in sand, despite early in the morning juveniles were commonly observed in the sand drifts found at the edges of shrubby vegetation (Prosopis denudans, Senna kurtzii, S. arnottiana). Some behavioral observations were recorded by M. Kozykariski and P. Escudero in 2009-2011 (Escudero & Kozykariski unpublished data) . Individuals were observed active between 09:00 to 20:00 on sunny days of the austral summer, but showed a bimodal activity pattern on the hottest days (in December) and a unimodal pattern on cloudy or cold days or in November and March. More active lizards were observed in November, usually running between refuges or perch sites, probably related with reproductive behavior, while in December the majority of the lizards were observed basking on perches. Air temperatures varied between 21-25°C when the majority of the lizards were observed. Males were more frequently observed when the substrate temperature was 26-30°C, and females were more often seen at temperature between 31-35°C. Several individuals were observed sharing basking areas on rocky surfaces. They seem to be territorial at some point because aggressive encounters between males or females were observed. Juvenile activity was more frequent in early hours of the morning or late hours of the afternoon.
Based on analyses of stomach contents, L. crandalli sp. nov. feeds on a variety of insects and plants. In four digestive tracts, we found Orthoptera, Coleoptera, Formicidae, sand grains, Asteraceas tubular flowers, Stipa sp. caryopsis, and indeterminate parts of other arthropods. These contents are very similar to those found by Videla (1983) in L. elongatus from Mendoza Province. No data on reproduction or other natural history characteristics are available, but detailed biological information has been published only for a few of the other Liolaemus species related to L. crandalli (Ibargüengoytıa & Cussac 1998 , 1999 Quatrini et al. 2001; Videla 1983) , with observations in Acosta et al. (1996) , Cei (1986) , Espinoza and Lobo (2003) , Espinoza et al. (2000) , Hulse (1979) , and Schulte et al. (2000) . This species shares its habitat with other Liolaemus species (Liolaemus cyaneinotatus, L. austromendocinus, L. sitesi), as well as Diplolaemus leopardinus, Leiosaurus belli, Phymaturus sitesi and P. roigorum. In the lower limit of altitudinal distribution, L. crandalli was observed in syntopy with L. austromendocinus, a similar looking lizard. This area seems to be restricted to the northeast corner of Auca Mahuida volcano were both species are found sharing the same rocky areas, but the elevation range of syntopy between these species is no greater than 200-300 m. Several snakes were observed by Park Rangers in the area, including Bothrops ammodytoides, Philodryas trilineata, Pseudotomodon trigonatus and Micrurus pyrrocryptus, all potential predators of this species but none were observed by us during our field surveys.
Remarks.-With the description of Liolaemus crandalli sp. nov., four species of endemic lizards have now been described from Auca Mahuida region, L. cyaneinotatus Martinez et al., 2011 , L. sitesi Avila et al., 2013 and Phymaturus sitesi Avila et al., 2013 . Liolaemus cuyumhue Avila et al., 2009 was described from the live dunes of nearby southern lowlands, the Bajo de Añelo. This new species, as well these other endemic mountain lizard species, are completely confined to the boundaries of a provincial nature reserve area (Area Natural Protegida Auca Mahuida) intended originally to mainly protect surviving populations of Lama guanicoe of northern Neuquén Province. However, in recent decades the region has become one of the most important oil and gas fields of northwestern Patagonia, and in the last few years it has become a ¨proving ground¨ for the new oil/gas ¨hydraulic fracturing¨ extraction technique or ¨fracking¨. This methodology can seriously affect biodiversity (Kiviat 2013) but no study has been made on the impact of fracking on the endemic terrestrial vertebrates of this region. As Auca Mahuida harbors a very interesting and endemic vertebrate fauna, it is important for conservation authorities to strength control over fracking and to implement effective conservation and monitoring efforts for this biogeographic island.
